
Implications to STEM 

Learning through the 

Installation of a Digital 

Fabrication Lab 

Teton County School District #1 

 

Samantha Smith 

STEM Coordinator and Director of JHHS Digital Fabrication Lab 

ssmith@tcsd.org 



Our goal was to develop a way to integrate CTE 

skills, STEM content knowledge and 21st Century Skills 

together… 

CTE 

21st 
Century 

Skills 

STEM 

Instructional 
Framework 

…ideally, this was 

done through shifting 

teaching and 

learning practices by 

having groups of 

teachers work 

collaboratively on 

integrated content 

unit/lesson plans. 



What is a Digital Fabrication 

Lab? (FabLab) 

MIT 

With origins at Massachusetts 

Institute of Technology (MIT), 

digital fabrication labs are places 

where people can use the latest in 

software and hardware to 

develop and refine inventions or 

ideas. 

Stanford University expanded this 

application by putting them into 

schools.  This fit the model we were 

looking for of crossing over our 

target areas. 
Mahtomedi High 

School 

Mahtomedi, MN 





Typical equipment found in a FabLab? 
 

• Laser Engravers 

• Vinyl Cutters 

• Large or small CNC routers (milling machines) 

• 3D Printers 

• Electronics 

• Woodworking tools 

• Art and other crafting items 

 

Can also include: 
 

• Metalworking 

• Jewelry making 

• Sewing and other textile capabilities 
 





Our Spaces… 

Collaboration Space:  This space is our collaborative thinking space.  Students, teachers and 
community members will find this to be a place of creativity and inspiration. Ideas and 

creativity should flow freely allowing you to think differently in a very flexible, adjustable space. 

Digital Design Space:  This space is our digital design lab where the main focus is learning how 

to digitally create models, objects or prototypes. The world of digital design is full of unforeseen 

challenges, struggles, and major accomplishments but important to include in any technology 

space. 

Maker Space: This space is the traditional "maker space"…full of advanced technology as well 
as a plethora of supplies which allow a person to create almost anything he or she can think 

of. Culminating in an array of products that showcase the learning and making that is 

associated with a true "MakerSpace". 

 

 

 



The curriculum of 

the FabLab 

consists of 12 

weeks of small 

group projects 

to… 

…understanding how to use all software and 

hardware in the lab, work on design thinking 

and other collaborative methods of working 

together including perseverance, creativity 

and innovation. 



The remainder of the school year students work on 

projects that have been developed by high 

school staff in preparation for their capstone 

project at the end of the year. 

www.jhhsfablab.com 

 

Posted here you’ll find 

samples of student work, 

articles and ongoing 

information regarding our 

FabLab. 

http://www.jhhsfablab.com/


Student Projects 



Examples of student capstone projects 



Student Responsibilities and Sharing 

their Learning… 

Work as a team, share ideas, 

listen to others… 
Brainstorm, use the 

design-thinking process, 

be open-minded and 

creative 

Present and share 

their findings, 

struggles, successes 



More student responsibilities… 

Every student created 

their own electronic 

portfolio to showcase 

and reflect on their 

projects. 

 

 

Sample Eportfolio 

 

Videos were also a 

common platform for 

students to share their 

learning. 

https://sites.google.com/site/shaelisfabulouslabeportfolio/
https://sites.google.com/site/shaelisfabulouslabeportfolio/
https://sites.google.com/site/shaelisfabulouslabeportfolio/
https://sites.google.com/site/shaelisfabulouslabeportfolio/


Reaches out of the FabLab… 

Freshmen kicked off their 

Capstone Project with a visit 

to University of Wyoming 

and support from UWY 

Nanotech Graduate 

Students 

10th Grade English teacher used 

Aurasma to create a “talking” 

model of the town in “To Kill a 

Mockingbird” 



FabLab Students helping others… 



Business students and FabLab Students 

Unite! 



Summer programming 

 



Afterschool 

programming… 



It’s time to play! 

In classroom or afterschool setting, 

students are given a pre and post test 

on circuits and electricity. 

 

Then students are given the supplies 

and told to “play”. 

 

Goal #1:  Make one LED light up. 

Goal #2:  Make several LEDs light up. 

Goal #3:  Discover the difference(s) 

between the two types of playdough. 

Etc…. 



What they learn: 
Insulators versus conductors 

Electron movement 

Short Circuits 

LED 

Positive versus negative 

Voltage and power needs 

What they 

experience: 
Fun 

Hands on 

Help each other 

 





What are our teachers doing? 

 
• 27 teachers (middle and high school) participated in a professional 

development opportunity that lasted all year 

• They focused on incorporating Design-Thinking into their own curriculum 

• They planned units of curriculum across content and will continue to 

develop, refine and reflect on these units this throughout the year.   

• Similar collaborative units across content areas will be explored again 

during the 2014-2015 school year. 



So… 

 

What did we learn? 

 

What are we now thinking? 

 



Long term expectations are to look at the “narrative” of a 

student’s schedule.  Some essential questions that will be the 

drivers of our school… 

 

1. What groupings of courses produce the most significant impact 

in math and science for a student.  Versus what “course” causes 

an impact?  Taking into consideration the whole student and the 

entire high school experience of a student. 

 

2. What types of practices within those courses produce the 

highest impact of student learning? 
 

 

 



A class in isolation… 

Digital Fabrication 
Lab Only 

Classes/teachers across 

disciplines supporting 

student learning… 

Earth 
Science
  

Digital 
Fabrication 

Lab 
Geometry 

A continued focus at JHHS for 

2014-2015 school year…teacher 

collaboration! 

Less impactful for all More impactful for all 



Assessments!!! 



Survey Monkey data on the skills students need to be successful 

in FabLab (from student perspective) 



Survey Monkey data on what peers thought their peers could do 

better when working on their capstone projects… 



Implications for Teacher Pedagogy… 

 The use of an instructional framework (teaching standards) guides the 

teaching processes used in the digital fabrication lab. Focuses include: 

 Student questioning 

 Discussion Techniques 

 Student participation 

 Formative assessment practices that focus on assessing FOR student 

learning vs OF student learning (during teaching-during practice vs. at the 

end of the lesson) 

 Behavior RTI Tier One.  Student behavioral expectations aligned to student 

learning goals. 

 All in service of using an INQUIRY model in service of students owning their 

own learning.  



Next Steps:  

  

 Develop evening and after school learning opportunities for adults and 

makers in our own community. 

 Integrate the Arts into our program at a deeper and more thoughtful level. 

(STEAM) 

 Continue to develop afterschool and summer programming for younger 

students  

 Develop specific programs for females and Hispanic populations to 

broaden their understanding of STEM and STEM career fields. 

 The Art and Science of Making 2 begins this fall.  Students will be working on 

community projects throughout the year…Teton County Library…Vertical 

Harvest 

 Mobile Maker “Carts” were made at the end of last year so teachers can 

“make” in their own classrooms 



Please contact me if you have any 

questions! 

ssmith@tcsd.org 


